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Abstract
Background: Antenatal Care (ANC) is universally considered important for women and children. This study aims to
identify factors, demographic, social and economic, possibly associated with three ANC indicators: number of visits,
timing of visits and content of services. The aim is also to compare the patterns of association of such factors
between one rural and one urban context in northern Vietnam.
Methods: Totally 2,132 pregnant women were followed from identification of pregnancy until birth in two Health
and Demographic Surveillance Sites (HDSS). Information was obtained through quarterly face to face interviews.
Results: Living in the rural area was significantly associated with lower adequate use of ANC compared to living in
the urban area, both regarding quantity (number and timing of visits) and content. Low education, living in poor
households and exclusively using private sector ANC in both sites and self employment, becoming pregnant
before 25 years of age and living in poor communities in the rural area turned out to increase the risk for overall
inadequate ANC. High risk pregnancy could not be demonstrated to be associated with ANC adequacy in either
site. The medical content of services offered was often inadequate, in relation to the national recommendations,
especially in the private sector.
Conclusion: Low education, low economic status, exclusive use of private ANC and living in rural areas were main
factors associated with risk for overall inadequate ANC use as related to the national recommendations. Therefore,
interventions focussing on poor and less educated women, especially in rural areas should be prioritized. They
should focus the importance of early attendance of ANC and sufficient use of core services. Financial support for
poor and near poor women should be considered. Providers of ANC should be educated and otherwise influenced
to provide sufficient core services. Adherence to ANC content guidelines must be improved through enhanced
supervision, particularly in the private sector.
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Background
Nearly 4 million neonatal deaths and 500,000 maternal
deaths are estimated to occur annually in the world.
About 98% of these occur in low and middle income
countries [1]. Ante-Natal Care (ANC) has been proven
to be effective in improving pregnancy outcomes
through early detection and management of pregnancy
complications [2]. Lack of relevant and high quality
antenatal care is still a major concern for many preg-
nant women in low and middle income countries in
Africa and Asia where the number of women who seek
routine antenatal care is low and they often do so only
late in pregnancy [2,3].
Many studies have been conducted to examine factors
related to the utilization of ANC in middle and low
income countries [4-6]. Maternal education, household
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availability of services are factors commonly correlated
to the use of ANC in these studies [7]. The place of
residence, urban or rural area, is also a factor affecting
the use of ANC. Some studies have shown differences
between the urban and rural areas in knowledge, atti-
tude and practices of women towards antenatal care
[8,9].
WHO recommends four ANC visits at 4
th,6
th or 7
th,
8
th and 9
th month for women with normal pregnancy in
middle and low income countries. National ANC
recommendations vary between countries regarding
number of visits, timing of visits and service contents of
visits. In Vietnam, the national recommendations for
uncomplicated pregnancies are at least three ANC visits,
one in each trimester with adequate services during
each visit. In this paper we use the word adequacy to
describe the minimal required ANC as defined by the
Vietnamese recommendations and denote these: ade-
q u a t et i m ef o rf i r s tv i s i t ,a d e q u a t en u m b e ro fv i s i t sa n d
adequate service content. When all are satisfied we shall
talk about overall adequate ANC.
The recommended ANC package of services includes
measurements of body weight and height, blood pres-
sure, symphysis-fundus measurement, abdominal cir-
cumference, fetal heart rate; vaginal examination; urine
protein test; blood tests for anemia and HIV; tetanus
vaccination; folate combined iron supplement; malaria
chemoprophylaxis and prenatal medical consultation
[10]. Ultrasound examination is not officially recom-
mended for pregnant women but is available in all hos-
pitals and most private clinics.
In 2002, 20% of all pregnant women still did not use
any ANC visit during their pregnancy and only 54.3%
used three or more visits (72.6% in urban and 48.4% in
rural areas) [11]. The service content of the ANC was
neither addressed in the national health survey [11] nor
in the national health statistics profile [12].
Some cross sectional studies of ANC determinants
have been conducted in Vietnam, mostly in rural areas
with a focus primarily on individual maternal factors.
Mother’s education, occupation and number of children
were found to be important factors for explanation of
ANC use variation [13-16]. The national health survey
in 2002 showed that living in urban areas appears to
affect the use of ANC [11]. There is no study on the
underlying factors associated with variations in ANC
utilization in urban settings.
T h ea i mo ft h i ss t u d yi st oi d e n t i f yf a c t o r s ,d e m o -
graphic, social and economic, possibly associated with
three ANC adequacy indicators: number of visits, timing
of visits and content of services. The aim is also to com-
pare the patterns of associations between ANC use and
these factors between one rural and one urban context
in northern Vietnam.
Methods
Study setting
The study was carried out in two health and demo-
graphic surveillance sites (HDSS): FilaBavi in Bavi rural
district and DodaLab in Dongda urban district in Hanoi,
Vietnam. FilaBavi was established in 1999, covering all
households in 69 randomly selected clusters from totally
352 in Bavi district. The population under surveillance
comprises about 11,000 households with 51,000 persons
that is, about 20% of the entire district population [17].
DodaLab was established in 2007 with three out of 21
communes, strategically select e da td i f f e r e n ts o c i o e c o -
nomic levels. All households in these three communes
together including about 11,000 households with 38,000
persons and being 12% of the total district population,
are under surveillance.
In DodaLab 78.6% of all adults have graduated from at
least high school. This can be compared to 31.5% in
FilaBavi. More than 50% of the adults in FilaBavi are
farmers while the most common occupation in DodaLab
is office employment (33.3%) and business activities
(20.1%). The median of reported annual income in
DodaLab in 2009 is about 1,200 USD per capita, almost
three times that in FilaBavi [18]. Core ANC services are
available at almost every commune health centre (CHC)
in both sites.
Several public hospitals at different levels and many
private clinics are situated in Dong Da. Bavi has only
one district hospital and fewer private clinics. The aver-
age road distances to access the nearest public hospital,
estimated by respondents, are 1.8 km in DodaLab and
10.2 km in FilaBavi. In both sites, women can receive
ANC either in public or in private health facility.
In the two HDSSs, 106 field workers, mostly female
have been recruited and trained. They are responsible
for collecting data through household interviews using
structured questionnaires. The routine data collection
comprises a household survey repeated every two years
to collect and update demographic and socioeconomic
information at individual and household level together
with quarterly follow up surveys to record individual
health and demographic events [18].
Study design
The study was conducted using two cohorts of pregnant
women, recruited in parallel in DodaLab and FilaBavi
HDSS from April 2008 to December 2009. During this
period, 2,757 pregnant women were identified through
the routine surveys in the two sites. These women were
then followed quarterly until termination of the
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consecutive interviews due to out-migration (94); late
in-migration or late identification of pregnancy (383);
miscarriage or induced abortion (148) were excluded. In
total, 2,132 women were followed until birth and
included in the analysis of the study (814 in DodaLab
and 1,318 in FilaBavi).
Data collection
Information about the use of antenatal care was
obtained through household interviews every three
months using a structured questionnaire specific for this
study together with the routine HDSS instruments. The
women were interviewed about the number of ANC vis-
its, time for the first visit, service content of ANC visits
and cost for ANC utilization.
Data was collected by the HDSS interviewers, who
were trained carefully in household interviewing and the
content of the questionnaire. For data quality control, a
random sample of three percent of the pregnant women
was re-interviewed by field supervisors. There was a
good correspondence between interview and re-inter-
view showing 12% in DodaLab and 9% in FilaBavi with
some mismatch, mostly on date of the last menstruation
and date of interview. All forms were rechecked by field
supervisors and data clerks before entering into data-
bases. Demographic and socioeconomic information was
taken from the latest household survey in the two
HDSSs conducted in 2009.
Explanatory variables, factors possibly associated with the
use of ANC
To study relations and to explain variation in ANC ade-
quacy indicators we use a number of explanatory vari-
ables. For the individual woman we consider age,
education, occupation, marital status, parity and high
risk that is, the women meets at least one of the follow-
ing criteria: nullipara and aged 40 years or more, multi-
para with four or more childbirths, women reporting
any of the following complications during previous preg-
nancies: miscarriage, preterm delivery, caesarean section,
stillbirth, or neonatal death or any of the following con-
ditions: high blood pressure, diabetes, epilepsy or
depression, during the current pregnancy [19].
Household economic status was measured using a
wealth index estimated by Principal Component Analy-
sis of all household variables describing housing and
assets. The wealth index scores were grouped into ter-
ciles, each containing one third of all households: poor
(1
st tercile); middle (2
nd tercile) and rich (3
rd tercile).
Women were classified according to the tercile of their
households. The community socioeconomic condition
was classified in different ways in the two areas. In
DodaLab, the three communes have been strategically
selected with different socioeconomic levels according
to the official classification by local authorities. In Fila-
Bavi there are three types of geographical area: mountai-
nous, highland and lowland. These differ in reported
income per capita and mean distances to the nearest
health facility. In the economic analysis they were con-
sidered as low, middle and high level, respectively. It is
important to note that the concepts of community
socioeconomy are not comparable between the areas.
Antenatal care variables, outcome variables
In this study, an ANC visit was defined as a visit to a
health worker for checking and supervision of pregnancy
without illness being the reason. Adequate use of ANC
or ANC adequacy was defined using three basic indica-
tors: early attendance (first ANC visit made during
first trimester); enough visits (at least three ANC visits)
and sufficient services (all core services performed at
least once during the pregnancy). Overall adequate use
of ANC was defined as all these three indicators being
satisfied. A woman does not have overall adequate use if
one or more of the basic indicators is not satisfied.
According to the national Vietnamese guidelines,
ANC services that is the actual actions taken during a
visit, can be classified as follows:
￿ Core services are recommended for all pregnancies
and include assessments of body weight and height,
blood pressure, fetal examination (symphysis-fundus,
abdominal circumference, fetal heart rate); urine test;
tetanus vaccination and prenatal medical consultation.
￿ Optional services are not recommended for all
pregnant women either since they are just applicable for
specific groups (folate combined iron supplement for
women in areas with high prevalence of anemia; malaria
chemoprophylaxis for women in epidemic areas; vaginal
examination for women with medical indications) or
they are not available at most commune health centers,
where women with a normal pregnancy are recom-
mended to have ANC. Women reporting about their
ANC experiences do not know exactly what their blood
test are taken for so we cannot discuss how often test
for anemia and HIV are taken [10].
Ultrasound use is not recommended but was also
asked during the interviews.
Data analysis
Data was entered into computers with Access software
and analyzed using STATA software version 11.0.
Description and analysis were conducted separately for
the urban and the rural area. Both simple and multiple
regression models were used to study the statistical
associations between the explanatory and the ANC out-
come variables. The bivariate analysis shows associations
as they appear in the context of all other variables and
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sis aims to study the associations between one depen-
dent and one independent variable under the condition
that all other variables are fixed.
Some variables for example education, occupation and
economic status might be strongly correlated and tech-
nically influence the results of regression analyses that
include all available variables. However, in our study,
the results were not much different when we run the
models e.g. with and without the occupation variable.
There is a correlation between education and occupa-
tion but not very strong. Another example is age and
parity. There is a correlation between the two variables
but not strong enough to cause problems if both vari-
ables are included.
Ethical considerations
The two HDSS were developed in collaboration with the
local authorities. They were also approved by the Scien-
tific and Ethical Committee of Hanoi Medical University
and the Ministry of Health of Vietnam. The participants
were informed about the purpose of the project, their
rights to decline participation and to withdraw at any
stage of the study. Verbal consent was obtained from all
pregnant women. Pregnant women could receive advice
from obstetric experts within the project for problems
they may have during pregnancy or in the use of
antenatal care. A small gift worth about 2 USD was
offered to each newborn baby in the first interview after
delivery.
Results
Characteristics of the pregnant women
Table 1 shows that around half of the women were nul-
lipara (46.6% in the rural and 56.5% in the urban area)
or expected a second child (35.4% in the rural areas and
39.1% in the urban). The mean ages for nulliparas were
23.5 and 26.7 years, respectively for the rural and urban
areas. As much as 57% of the rural women had gradu-
ated from secondary school or less while 62.3% of the
urban women had post-high school education. Self
employment accounted for 36.1% in the urban and
79.7% in the rural areas. Kinh i st h em a j o r i t ye t h n i c
group in both sites. Women in other groups accounted
for 0.7% in the urban area and 5.5% in the rural. Thir-
teen percent% of the rural women and 11% of the urban
women were classified as high risk pregnancy. The rural
women used more private and less public ANC services
than those in the urban area.
Different indicators of adequate use of ANC
Tables 1 and 2 present the percentages of women in
each setting who met the criteria for different indicators
of adequate ANC utilization. According to Table 1, the
urban women received more adequate ANC for all three
indicators than those in the rural areas. Only about one
fifth of the rural women received sufficient core services
according to the national recommendations. The per-
centages of women who had enough visits, attended
ANC early and received sufficient services in the urban
areas were 1.3, 1.4 and 4.0 times those in the rural,
respectively.
In the rural areas, low education, being self employed
or being poor reported less adequate use for all three
aspects of ANC utilization. The women living in poor
communities were less likely to use adequate numbers
of visits and sufficient services. Women aged less than
25 years received significantly less sufficient services (p
< 0.05) than older women.
In the urban areas, being less educated was signifi-
cantly associated with late ANC attendance and low use
of ANC visits. Receiving fewer visits was more common
among self employed women. Women living in poor
communities, both sites, received less sufficient services.
Women in the minority ethnic group used significantly
more ANC visits in the two areas and had earlier ANC
attendance in the urban.
In both sites, the percentages of all indicators of ANC
use among women with high risk pregnancy were simi-
lar to the percentages for those with low risk. Exclusive
use of ANC in the private sector was significantly asso-
ciated with later attendance, insufficient use of core ser-
vices and non-adequate overall use. The women who
attended ANC during the first trimester also used signif-
icantly more ANC visits and services. In the rural areas,
being a multiparous was associated with later attendance
of ANC and fewer ANC visits.
Factors significantly associated with overall adequate use
of ANC
The percentage of overall adequate use of ANC in the
urban areas was 5.2 times that in the rural (Table 3). In
the two areas, the percentage of overall adequate use of
ANC was significantly lower among women with sec-
ondary school education or less, poor women and
women who exclusively used private ANCs. Self
employed women and women living in poor commu-
nities were less likely to receive overall adequate ANC
in the rural area. Rural women who were less than 25
years old had lower chance to receive overall adequate
ANC. Multiparous women seemed to receive lower
overall adequate ANC although statistical significance
was not observed in either site. High risk pregnant
women were not demonstrated to receive more overall
adequate use than normal risk women (Table 3).
In the rural area, women with overall adequate use of
ANC had 5% higher household income, 23% higher cost
p e rv i s i ta n d8 9 %h i g h e rt o t a lc o s tf o rA N Ct h a n
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numbers in the urban area were 8%; 4% and 43%,
respectively. The urban-rural differences between the
cost ratios between adequate and inadequate user
groups were increasing going from household income to
cost per visit and total ANC cost. Statistically significant
differences between the groups with and without ade-
quate use was not obtained in household income, and
cost per visits, but in total cost for ANC in both areas
(data not shown).
Discussion
Rural-urban difference in adequate use of ANC
Only one study, to our knowledge, of ANC adequacy
and related factors in Vietnam, that combines the num-
ber of visits, the timing of ANC visits and ANC service
content and that apply theoretical models for the selec-
tion and analysis of factors has been conducted [15,16].
There, adequate ANC content was classified as “fair”,
“intermediate” and “poor” according to the number of
services in the visits [15]. Using three indicators, total
number of visits, time for first visit and specific services
received during the ANC visits, this study gives a more
detailed picture of ANC adequacy and its associations to
selected factors in the urban and rural areas.
The estimates of overall adequate use of ANC in this
study, especially in the rural area, were much lower than
in other studies [11] as well as in routine administrative
reports [20]. The comparatively poor use of core ANC
services in the rural area was found to be the main rea-
son for the observed large gap in overall adequate use of
ANC between the two sites [21]. Better use of ANC in
urban areas, as compared to rural, have been observed
in many studies in low income countries [7,8,22,23].
Urban areas differ from rural areas in many respects
that may contribute to differences in ANC utilization
and contents. Finding associations between ANC ade-
quacy and various factors in each area may help to
Table 1 Percentages of women reporting positive with respect to the three basic indicators of ANC utilization and
care, by demographic, social and economic characteristics
Rural areas Urban areas
All
women
Adequate visits
(%)
Early use
(%)
Sufficient services
(%)
All
women
Adequate visits
(%)
Early use
(%)
Sufficient services
(%)
Age group **
< 25 604 77.3 67.7 16.2 109 95.4 99.1 81.7
25-34 625 77.4 70.6 24.0 626 97.6 97.0 81.5
35+ 89 74.2 68.5 22.5 79 96.2 96.2 77.2
Education *** *** *** *** *
Secondary or
less
748 71.9 64.0 16.4 48 87.5 91.7 72.9
High school 350 78.9 69.7 19.1 259 97.7 96.5 81.8
Post high
school
220 92.3 85.5 35.5 507 97.8 98.0 81.5
Occupation *** *** *** **
Employment 267 88.8 84.6 33.0 520 98.5 97.3 82.5
Self
employment
1051 74.2 65.2 17.1 294 94.9 96.9 78.6
Ethnic group *** * *
Kinh 1245 78.2 68.7 20.7 808 97.3 97.3 81.3
Minority 73 60.7 76.7 13.7 6 83.3 83.3 50.0
Household economic *** *** ***
Low (1
st
tercile)
412 68.9 63.8 14.3 235 95.7 96.6 77.0
Middle(2
nd
tercile)
428 76.7 67.1 20.1 292 96.6 96.6 82.5
Rich (3
rd
tercile)
458 84.5 75.6 26.3 287 99.0 98.3 82.9
Community condition *** *** **
Low 232 72.4 73.3 14.7 354 96.3 96.6 76.6
Middle 780 75.1 66.5 18.8 213 97.2 98.1 88.7
High 306 86.0 72.6 28.8 247 98.4 97.2 81.0
Total 1318 77.2 69.1 20.3 814 97.2 97.2 81.1
p value for Chi square test of the null hypothesis that all true percentages are equal within a group (no tests for trends). *: p < 0.05; **: p < 0.01; ***: p < 0.001
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design interventions.
Factors associated with ANC adequacy in the urban and
the rural areas
The analyse show that most factors had odds ratios of
similar direction and magnitude in the two areas, with
t h ee x c e p t i o no ft h o s ef o rp r e g n a n c ya tr i s ka n df o r
community at middle level. However, the commonality
in the statistical significance was not revealed. The sta-
tistical significance was observed for most factors in the
rural area except parity and pregnancy at risk, but only
for low education, low economic status and exclusive
use of private ANC in the urban.
Three concepts should be discussed in relation to
associations, the strength e.g. value of correlation coeffi-
cient, the direction and the statistical significance. Ana-
lyses were conducted separately in the two areas but
often the same direction of the associations was
observed. The urban percentages are often generally at
higher levels and differences between groups are by
necessity smaller and associations therefore appear less
strong. There are more statistically significant differ-
ences in the rural area than in the urban. This is how-
ever, partly due to the fact that statistical significance,
and p- v a l u e s ,a r ef u n c t i o n so ft h es a m p l es i z e .S i n c e
there is a substantially larger number of women in the
rural group, we should expect more statistically
significant results here. Similar findings have been made
in other studies [24,25].
Adequate use of ANC in relation to demographic and
socioeconomic characteristics
Earlier studies have shown that women with lower edu-
cation usually have less knowledge about ANC and
more difficulties to get access to ANC services
[16,26,27]. In this study, less educated women in both
sites also had significantly lower overall adequate use of
ANC. The relation between low education and low ade-
quacy of ANC was more obvious in the rural than in
the urban area. Being less educated was significantly
associated with inadequate use for all three indicators of
ANC in the rural area but for only two indicators in the
urban, not the indicator of sufficient services. It is sug-
gested that the less educated women should be a target
group of ANC promoting program to encourage the use
of sufficient services, especially in the rural areas.
Self employment was significantly related to low over-
all adequate use of ANC in the rural area but not in the
urban. Self employed women in the rural areas attended
ANC later, had fewer visits and received less sufficient
ANC services than employed women. In the urban
areas, self employed women had fewer visits but suffi-
cient use of services compared to employed women.
However self employment refers to different groups in
the two areas, mostly farmers in the rural, and business
Table 2 Percentages of women reporting positive with respect to the three basic indicators of ANC utilization and
care, by obstetric and health seeking practice factors
Rural areas Urban areas
All
women
Adequate visits
(%)
Early use
(%)
Sufficient
services (%)
All women
(%)
Adequate visits
(%)
Early use
(%)
Sufficient
services (%)
Parity *** *
1 614 82.3 72.5 22.2 460 97.6 96.7 82.6
2 466 71.7 65.9 18.5 318 96.2 97.8 80.2
3+ 238 73.9 66.8 19.3 36 100 97.2 69.4
Pregnancy at
risk
Low risk 1142 77.0 68.9 21.0 722 97.0 97.1 81.0
High risk 176 78.4 70.5 15.9 92 98.9 97.8 81.5
Type of ANC facilities *** *** *** ** **
Public only 386 61.7 63.7 26.7 459 96.3 96.3 81.1
Private only 116 62.9 63.8 5.2 40 97.5 100 62.5
Both 764 92.2 77.4 20.8 312 99.0 99.0 84.3
Time for first
visit
*** *** *** *
In1
st
trimester
1017 87.4 23.3 791 97.6 81.5
2
nd-3
rd
trimester
301 54.3 13.8 23 82.6 65.2
p value for Chi square test of the null hypothesis that all true percentages are equal within a group (no tests for trends). *: p < 0.05; **: p < 0.01; ***: p < 0.001
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groups are small and have not been studied in detail.
Important is that talking about occupation we mean dif-
ferent things in the two areas.
The low overall adequacy of ANC among young rural
women (less than 25 years old) was mostly due to insuf-
ficient content of services. In the rural areas, the young
group, 45.8% of all women, can generally be expected to
have less knowledge and experiences about ANC than
the older women. Ethnicity was not included in the
multiple regression analyses because the group is small
in the urban area and since there was no difference in
overall adequate use of ANC between the majority and
minority groups in the rural.
Poor women had higher risk than others not to
receive overall adequate ANC in both areas. Low eco-
nomic status was associated with low use of ANC visits
and services. This result is similar to findings from
many studies in developing countries [7]. Low economic
status was however not significantly related to late first
visit attendance of ANC as seen in India [27,28].
For ANC to be effective, women must receive suffi-
ciently many of the core services during sufficiently
many visits. In Vietnam, the ANC cost for a woman
Table 3 Results of simple and multiple logistic regression models with adequate use of ANC as outcome, related to
selected explanatory variables in the two areas
Rural areas Urban areas
Adequate use
(%)
Crude OR (95%
CI)
Adjusted OR (95%
CI)
Adequate use
(%)
Crude OR (95%
CI)
Adjusted OR (95%
CI)
Age group **
< 25 11.6 0.56 (0.41-0.78) 0.58 (0.40-0.84) 78.0 0.94 (0.58-1.55) 1.06 (0.61-1.84)
25-34 18.9 1 1 78.9 1 1
35+ 13.5 0.67 (0.35-1.27) 0.84 (0.41-1.73) 73.4 0.74 (0.43-1.26) 0.86 (0.48-1.54)
Education *** *
Secondary or
less
10.7 0.25 (0.17-0.36) 0.57 (0.34-0.94) 62.5 0.42 (0.23-0.78) 0.61 (0.29-1.31)
High school 14.0 0.34 (0.24-0.52) 0.70 (0.42-1.16) 77.9 0.89 (0.62-1.29) 1.15 (0.73-1.82)
Post high school 32.3 1 1 79.9 1 1
Occupation *** *
Employment 30.0 1 1 80.2 1 1
Self employment 11.4 0.30 (0.22-0.42) 0.46 (0.30-0.71) 74.8 0.73 (0.52-1.03) 0.89 (0.57-1.39)
Parity
1 17.4 1 1 79.6 1 1
2 13.3 0.73 (0.52-1.02) 0.78 (0.53-1.15) 77.7 0.89 (0.63-1.27) 0.87 (0.59-1.29)
3+ 13.0 0.71 (0.46-1.09) 0.93 (0.53-1.62) 66.7 0.51 (0.25-1.06) 0.65 (0.29-1.49)
Pregnancy at risk
Low risk 15.9 1 1 78.3 1 1
High risk 10.2 0.60 (0.36-1.01) 0.56 (0.32-0.96) 78.3 1.00 (0.59-1.69) 1.14 (0.65-1.99)
Household economic ***
Poor 9.5 0.39 (0.26-0.58) 0.73 (0.46-1.16) 74.0 0.63 (0.42-0.96) 0.69 (0.43-1.09)
Middle 11.4 0.63 (0.44-0.89) 0.88 (0.60-1.29) 78.1 0.79 (0.52-1.19) 0.80 (0.52-1.23)
Rich 21.2 1 1 81.9 1 1
Community
condition
*** **
Low 10.3 0.40 (0.24-0.63) 0.54 (0.32-0.92) 73.7 0.67 (0.52-1.13) 0.71 (0.47-1.07)
Middle 13.7 0.55 (0.39-0.76) 0.72 (0.50-1.04) 85.4 1.60 (0.98-2.61) 1.61 (0.97-2.67)
High 22.6 1 1 78.5 1 1
ANC type
Public only 15.8 1 1 76.5 1 1
Private only 5.2 0.29 (0.12-0.69) 0.26 (0.11-0.64) 62.5 0.51 (0.26-0.99) 0.44 (0.22-0.88)
Public and
private
17.4 1.12 (0.81-1.56) 0.94 (0.66-1.34) 83.7 1.57 (1.09-2.28) 1.55 (1.05-2.27)
Total 15.2 78.3
p value for Chi square test of the null hypothesis that all true percentages are equal within a group (no tests for trends). *: p < 0.05; **: p < 0.01; ***: p < 0.001
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number of services undertaken. The ratio of total costs
for ANC between the women with and without overall
adequate ANC was much greater than the correspond-
ing ratios of household income and cost per ANC visit,
especially in the rural area. For poor women, financial
constraints might not be important for a single ANC
visit but for repeated visits and services [16]. In the
rural area, the risk of low overall adequate ANC was
higher not only among women at low economic condi-
tion but also for women at middle level. The results also
suggest that the cost may be a barrier against optimal
use of ANC for economically disadvantaged groups.
Financial support might help them to have more ade-
quate use of ANC.
The association of community economic condition
with overall adequate use of ANC in the two areas was
not as obvious as the association at household level. The
community condition was significantly but weakly
related only to some indicators of ANC adequacy in the
rural areas. One reason might be that distance to the
nearest health facilities, itself related to ANC utilization,
is more variable between the three community groups
in the rural area.
Adequate use of ANC in relation to obstetric and health
seeking factors
The risk for complications in a second pregnancy is
usually much lower if the first pregnancy and birth was
uncomplicated than if it was not [19]. Multiparous
women have earlier reported fewer ANC visits than nul-
liparous possibly also because they had experienced pre-
vious pregnancies [27,29]. Here, a significant association
between high parity and insufficient use of core services
was found among the urban women who had more than
two childbirths. There was no statistical evidence for
late first visit attendance of ANC among multiparous
women as found in previous studies in Vietnam [16,29].
The time for first visit ANC during the first trimester
was significantly related to the use of many ANC visits
and services, especially in the rural area. This is natural
since women who attended ANC within the first trime-
s t e r ,h a v em o r et i m ef o rf u r t h e rv i s i t sa n do p p o r t u n i t y
to receive more services than those who started ANC
later. Educating and encouraging women with low edu-
cation and self employed women to attend ANC early
are necessary to improve ANC adequacy in rural areas.
It is noticeable that women with high risk pregnancy
did not report significantly more visits and services than
the low risk women in either area. In the rural area,
they even had less overall adequate ANC than women
with low risk pregnancy. The explanation is likely to be
that the “high risk pregnancy” concept is not known by
the women and ANC providers. There was only a very
low percentage of women, especially in the rural areas,
who received prenatal health education during ANC vis-
its [21]. As a consequence, the women at high risk were
not aware of their situation and need for strict adher-
ence to ANC recommendations.
A low percentage of rural women used all core ANC
services at least once during pregnancy. The number of
women who received all core services in every visit
must be even lower. Simple services, such as blood pres-
sure measurement and urine test assessment have been
considered as cost-effective antenatal services as they
detect early severe pregnancy complications like pre-
eclampsia and eclampsia. The use of these services once
during pregnancy is not enough and a number of high
risk rural women are likely not to be identified.
Similar to findings in a study in Brazil [30], the
women who exclusively used ANC in the private sector
had higher risk of receiving low overall adequate ANC
both in rural and urban areas. The exclusive use of pri-
vate ANC was not significantly associated with late first
visit attendance or less use of visits but to insufficient
use of services, suggesting poor service content of care
and a low compliance to national guidelines in the pri-
vate sector, possibly due to weak regulation and control
[31]. The large share of private ANC use among rural
women might partly explain the low overall adequacy of
ANC in this area. There is a need to improve the adher-
ence of private health workers to ANC guidelines, espe-
cially in rural areas.
The use of private health care is widespread in rural
Vietnam, not because it is cheaper or offers better ser-
vices, but possibly due to the convenience and the avail-
ability [31]. Many pregnant women sometimes just want
to have an ultrasound scan done which is available in
very few commune health centers. They can get it easier
in private health facilities. It is interesting that in both
sites, the women with low education used ANC only
from the public sector more often than the others while
the highly educated women used private ANCs more
frequently (p < 0,01; results not shown). It seems that
the women use ANC at private health care facilities
b e c a u s et h e yp a ym o r ea t t e n t i o nt os i n g l es p e c i f i cs e r -
vices such as ultrasound examination than to the overall
adequacy. The effect can be that the more private ANC
women use, the less adequate ANC they receive.
In the rural areas, women used more private ANCs
although the average cost for ANC utilization was 1.5
times that in the public sector [21]. This creates a
vicious spiral: rural women, with lower incomes, use
more private services with higher costs and lower ade-
quacy. As a result, the rural women with limited
resources, receive fewer visits and services at private
facilities than they could have received in the public sec-
tor. In order to improve ANC adequacy in the rural
Tran et al. BMC Health Services Research 2012, 12:40
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Page 8 of 10areas, the quality of care, private as well as public,
should be improved in parallel with the encouragement
to use of ANC at public primary health care facilities.
The lower overall adequate use of ANC in disadvan-
taged groups in the rural areas should be seriously con-
sidered in policy making and planning. It is necessary to
organize media campaigns focusing on these groups
about the importance of early attendance, timing and
the basic antenatal care service contents during preg-
nancy. Antenatal care provision must be available on all
weekdays in CHCs and the form for financial support
for antenatal care of poor and near poor women should
be seriously considered. Pregnancy health insurance or
fee exemption could be used.
Strength and limitation
The study was conducted within the framework of two
HDSS with quite large sample sizes. This means that
the context is known and information about demogra-
phy as well as social and economic characteristics of
households is available. Data was collected by inter-
viewers who have been trained carefully and had sub-
stantial experiences in household interviews. A question
about the timing of ANC was asked only for the first
visit and the information about services at the individual
visits is not available. Only overall service use during the
pregnancy, yes or no, was recorded. Recall bias is likely
to be small with the three-month cycle compared to
other studies where all questions have been asked after
delivery. ANC adequacy was assessed using several indi-
cators unlike earlier study that only used the number of
ANC visits.
The study was carried out in two specific areas that
c a nb ec o n s i d e r e dt ob ei nab e t t e rs i t u a t i o nw i t h
respect to socio-economy than other parts of Vietnam.
Broad generalizations outside the investigated areas are
hardly useful for local policy and strategy and interven-
tion. However, it might be possible to claim applicability
of the results to other specified areas based on criteria
for contextual similarity e.g. regarding demography,
economy, health care structure etc.
Conclusions
The rural and urban settings show different levels of
overall ANC adequacy and different associations to its
determinants. Women with low education, low eco-
nomic status or exclusive use of private ANC have
higher risk of receiving inadequate ANC in both urban
and rural areas. For rural women the study supports
that getting pregnant before 25 years old, self employ-
ment or living in poor communities also had lower
chance to receive overall adequate ANC.
To improve the quality and utilization of the ANC pro-
gram, young, poor and less educated women in rural
areas should be prioritized focusing on encouraging early
attendance of ANC and use of core services. Financial
support for women economically disadvantaged groups
to use adequate ANC should be considered. Providers of
ANC should be educated and otherwise influenced to
provide sufficient core services. Better control is needed
to strengthen adherence to ANC content guidelines par-
ticularly in the private sector.
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